Developmental and hormonal regulation of protein N-glycosylation in the mammary gland.
Glycosylation represents the most common conjugation of both membrane-bound and secreted proteins of animal cells. Among the different types of glycosylation, the N-linked attachment of sugars to the polypeptide backbone is by far the most abundant modification. The biosynthesis of the precursor carbohydrate unit of these proteins is initiated by a stepwise assembly of Glc3Man9GlcNAc2P-P-Dol in the dolichol cycle, its transfer en bloc to the nascent polypeptide in the rough endoplasmic reticulum (RER), followed by excision of the glucosyl residues by processing-specific enzymes, glucosidase I and II, also resident in the endoplasmic reticulum. Additional posttranslational modifications of the carbohydrate moiety in the RER, Golgi, and trans-Golgi network, differ for individual glycoproteins for the completion of final products as high mannose, complex or hybrid glycoproteins en route to their final destinations in the secretory pathway. The enzyme GlcNAc-1-P transferase (GPT) catalyzes the first and committed step, i.e., the transfer of GlcNAc-1-P from UDP-GlcNAc to Dol-P to form GlcNAc-P-P-Dol, in the assembly of the oligosaccharide precursor. Glucosidase I triggers the maturation phase by clipping the distal alpha 1,2-linked Glc residue on the incipient glycoprotein. The critical juxtaposition of the two enzymes in the multistep pathway makes them excellent candidates for the overall regulation of protein N-glycosylation. The highly elevated needs of glycosylation during lactation demand regulation of glycosylation in the gland over and above the levels in the quiescent, virgin and postlactating, regressed gland.